Introduction

27
Neurogenin3 (Neurog3) encodes a bHLH transcription factor essential for endocrine-lineage 28 specification during mouse pancreas organogenesis (1). Neurog3 is also critical to human 29 pancreatic endocrine-cell development, with null mutations causing neonatal diabetes, and 30 blocking β-cell differentiation from hESC (2). During mouse pancreatic development, high-level 31 Neurog3 expression (Neurog3 HI ) in Sox9 + pancreatic epithelial cells causes cell-cycle exit, 32 endocrine commitment and epithelial delamination (3-6). We recently demonstrated, 33 however, that low Neurog3 levels are necessary for maintaining a population of Sox9 + Neurog3-34 transcriptionally-active pancreatic epithelial cells in a mitotic endocrine-biased progenitor state 35 (defined as Neurog3 TA.LO ), which pre-empts the transition to an endocrine-committed Neurog3 HI 36 state (6,7). Our findings presented a significant parallel to how a low level of Neurog2 promotes 37 a neural-progenitor state while high levels cause neural differentiation and cell-cycle exit (8-38 11). In those studies, higher Cdk activity in rapidly cycling progenitors, which have a relatively 39 short G1, keeps Neurog2 in a (hyper)-phosphorylated, unstable state that activates neural- 40 progenitor target genes (10,12). When the cell cycle of neural progenitors lengthens, however, 41 and G1 lengthens, Cdk activity decreases, resulting in accumulation of a more stable (hypo)- 42 phosphorylated Neurog2 that preferentially activates neural-differentiation targets (10, 12) . 43 Recently, we demonstrated that keeping Neurog3 levels low leads to an increased mitotic index 44 of Neurog3 TA.LO progenitors and expands their numbers within the pancreatic epithelium (6). 45 Moreover, time-lapse observations show that the transition from the low level of Neurog3 46 observed in mitotic Neurog3 TA.LO progenitors to the high level necessary for endocrine- 47 commitment occurs ~3-6 hours after division of the parental Neurog3 TA.LO cell, during G1 (6). 
Results and Discussion
74
Generating a Neurog3-driven P2A-fused single transgene FUCCI reporter. The FUCCI reporter 75 relies on cell-cycle-phase-dependent destruction of fluorescent proteins fused to "degradation should be Sox9-negative, Neurog3 pHI and positive for mKO2-hCdt1 (30/120) ( Figure 3A ). of the Neurog3 RG2 mESC line and Neurog3 RG2 reporter mice was described previously (6).
265
Although not previously reported in (6), mouse ES cells that stably integrated the Neurog3 RG 266 BAC LCA were analyzed by a qPCR-based assay that accurately estimates transgene copy 267 number (17). Briefly, we generated primers specific for the puromycin-resistance gene (Puro R ) 268 in the Puro R -ΔTK-em7-Neo R (Puro ΔTK ) selection cassette in the Neurog3 RG transgene (Figure 2A ). 
Quantification and statistics
337
Cell counting and fluorescence intensity quantifications were done using NIH ImageJ software. 
